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Dear Mr. Caton:

RECEI\/ED

JUN - 9 1995

fEBr;Rt~t ~~~n;}:t'~f :...
(fFfjCEr,n

This letter is to advise you that on June 8, 1995, Peter Shloss of Hughes
TraIUlPOrtation Management Systems ("Hughes") and Raymond B. Grochowski of this office
met with B.C. Jackson, Jr. of the Commercial Radio Division, Wireless Telecommunications
Bure.., to di$cuss Hughes' request that the Commission reconsider the rule, adopted in the
aboV4k:aptioaed docket, applying a frequency tolerance to non-multilateration Location and
Monitoring Service ("LMS") systems. Hughes' request is set forth and discussed in the
folIo_inc flUmgs in the above-captioned docket: its Petition for Reconsideration, ftled April
24, 1995, its Opposition to Petition for Reconsideration, filed May 25, 1995, and its Reply
to otP>sitiom to Petitions for Reconsideration, ftled June 5, 1995. At the meeting, Hughes
reprcllenta1lives provided Mr. Jackson a copy of the materials attached hereto, and referred to
the nIlIIterials during the discussion. In addition, Mr. Shloss brought a mobile transponder
device typical of those used in Hughes' Vehicle to Roadside LMS system to the meeting,
which was examined by Mr. Jackson.
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Please contact the undersigned if there are any questions regarding this matter.

Respectfully submitted,

Z:;~hOWili
of LATHAM & WATKINS



A Common Need in AIIIVHS Disciplines:

I Vehicle - ROMJaIde Communlc8t1ons (YRC)

Two-Way Communications
Between Road Infrastructure

and Passing Vehicles
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Multiple, Concurrent Two-way Communications
FRAME STRUCTURE
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System Architecture - The Big Picture
Infrastructure In-Vehicle

• Reader I ITransponder •

.. ~

VRC

"(~,

APPUCATIONS
• Electronic Toll

Collection
• Weigh Station

Bypass
• Asset

Management
• Voice

Annunciation
• Border Crossing

... Slotted Aloha
TOMA

(500 kbps)
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INTERFACES
• J-Bus
• Smart Cardl

PCMCIA
• On-Board

Computer
• Driver Displays
• Safety/Road
• Sensors
• Voice Annunciators
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Advantage 1-75/
AVION

MONROENB&SB~- 1 ------..

Automated weigh station bypass
on the 2,000 mile US 1-75 and
Ontario H-401 corridor

CATOOSA NB & SB
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HELP Map
r

MT

Member States and
Preclearance Sites
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Integration With Vehicle Electronics

f,
CELLULAR -I COMPASS

ITELEPHONE

ABSWHEEL
GPS - SENSOR

HEADS-UP
DISPLAY

ANTI-COLLISION
AMlFM -

FM-RDS
SENSOR

AMLCD
DISPLAY

DIGITAL
AUDIO COMMUNICATIONS NAVIGATION

BROADCAST CONTROLLER CONTROLLER TOUCH
SCREEN

I I
SWITCH

SAE J1850 BUS MATRIXVRC

I
I _II
I
I -

STEERING
CONTROLS

BRAKING
CONTROLS

ENGINE
CONTROLS

TITM<:; .~l . M,#J(¥k,JA ~_.\~"~"":f9"$;#;,.4;.t .%.,AQ,$4!,>.44A,Ai.¥.U... & AS. =_....&=1U.. [B .'. M4¥4AS;,}# .... ~~W.JII\Jji AJ.;.t:Q idS $ ©J£L J£ : ;
.'~ . .1...• jk.'iQLJWM.IiiQi'\#'.'J..LCbJ.JJ .J .kJiiSElUd £ ,j 2

HTMS (P. DAVY 1117/94) - 7



Managing The Infrastructure With VRC

CONGESTION
"-.. BACK-UP

WARN'.,.",..
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ADA Tracking of Transponders separates
Violating Vehicles From Valid Toll Vehicles

f
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Features:

• Transponder Tracking

• Unrestricted Lane
Changes

• Direction Reversal Before
Gantry Allowed

• Separation of Multiple
Transponders
(Motorcycles) in a Lane

• Vehicle Speed Computed

• Tracking of Jammers

Angle of Arrival ............
Lines of Bearing

~
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Current FTL Would Sever.ely
Impact Active NMLS

• Transponder Cost

• Compatibility with Existing Equipment

• Robustness in Crowded Band

I HI

,
t



2.5 ppm FTL Not Justified

• 2.5 ppm FTL inconsistent with NMLS
bandwidths

H H.

f

• Emission mask protects band edge, as long
as testing is complete (includes temperature
and voltage).

• NMLS systems are localized

• Power and antenna height are limited



Commission Should Eliminate FTL,

and Rely on Emission Mask

• Issue is Out-of-Band Emissions

• FTL spec supports separate testing of
Spectral Rolloff and Carrier Stability.
However, No Need to Separate by Rule.

~ ~ :~

f

• Rule should allow verification using direct
measure of emissions vs temperature and
voltage or a combination of emissions and
carrier stability.



FTL Should Not Apply to L,ow
Power Mobile Transponders H~~' ,~H

,
r=,

• Transponders only communicate while in
presence of reader

• Transmit Power is 2 milliwatts- 0.020/0 of
reader

• Emissions mask still applies

• Emissions insignificant compared to reader



Alternatively, Adopt an FTL
Consistent with the

Bandwidth and Technology tf ~ ) i t

,
I

• 2.5 ppm is applied to narrow bandwidths of
13.6 kHz (90.209(b)(5»

• This is a frequency error of 18% of the
bandwidth.

• Our petition asks for 5% of the authorized
bandwidth (assuming Hughes uses a 6 Mhz
bandwidth)

• Result is a 0.066% FTL



Discussion of Spectral Plots

The plots illustrate several points:

1) The occupied bandwidth of the current Hughes VRC system, using the 55 + 10
10g(P) rule, is 6 MHz.

2) A frequency tolerance of 10% (±5%) of the authorized bandwidth is sufficient
to maintain emissions within the authorized (and allocated) bands. These small
frequency offsets are nearly indistinguishable from the nominal frequency.

Figure 1 is a plot of the Hughes VRC system as currently licensed for the Advantage 1-75
system. The system was licensed for a 6 MHz bandwidth authorization (less than the
12 MHz allocation in the final ruling). The plot displays frequencies from 909.75 MHz
to 921.75 MHz, which is the allocation for non-multilateration systems. Tne display line
at -25 dBm represents the limit for out-of-band emissions using the 55 + lO*log(P) rule.
It can be seen that the Hughes system meets this rule for the 12 MHz allocation. (It is not
as easy to see that the signal meets the 55 + 10*log(P) rule for a 6 MHz band centered at
915 MHz, since the plot is not centered at 915 MHz).

Figure 2 is a plot of the same VRC system with the center frequency offset by +5% of the
authorized 6 MHz bandwidth (+300 kHz). Figure 3 is a plot of the same VRC system
with the center frequency offset by -5% of the authorized 6 MHz bandwidth (-300 kHz).
These two plots are nearly indistinguishable from Figure 1. Figure 4 is an overlay of
Figures 1 and 2. Figure 5 is an overlay of Figures 1 and 3. These plots show in dramatic
fashion the fact that the occupied band is nearly indistinguishable for a ±5% (10% total)
frequency accuracy. In all cases the occupied bandwidth meets the 55 + 10 10g(P) rule
for emissions.
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